The adenylate cyclase (BAC) in Botrytis cinerea is required for full pathogenicity.
SUMMARY The grey mould Botrytis cinerea is an economically important plant pathogen. Previously we found that null mutants of bcg1 encoding one of the two Galpha subunits of heterotrimeric GTP-binding proteins differed in colony morphology and showed reduced pathogenicity. To further understand the mechanisms involved in infection, we cloned the bac gene encoding adenylate cyclase, the enzyme that catalyses production of cAMP from ATP. The deduced protein sequence consists of 2300 amino acids, the ORF is interrupted by three conserved introns, and there is a high degree of similarity with the catalytic domains of other fungal adenylate cyclases. Gene replacement resulted in reduced vegetative growth and a morphology similar to that of bcg1 mutants. The wild-type (WT) colony morphology was partially restored by feeding exogenous cAMP. These bac mutants still had a low but constant level of cAMP, despite deletion of the complete catalytic domain of the enzyme. Conidia from bac mutants germinated, penetrated the leaves of Phaseolus vulgaris and caused spreading soft rot lesions (in contrast to bcg1 mutants), although these were slower to develop than in WT controls. Compared to the latter, the most striking difference was that no sporulation occurred on leaves inoculated with bac mutant conidia. These results confirm that the cAMP signalling pathway plays an important role in vegetative growth and pathogenicity in B. cinerea. On the other hand, a much stronger effect of bcg1 mutation on pathogenicity in comparison to the effects of bac mutations suggests that BCG1 controls at least one more signalling component other than adenylate cyclase, and that the cAMP signalling pathway is not the only one responsible for pathogenicity.